Myrosinase has hitherto been considered to be a mixture of thioglucosidase and myrosulfatase (1) . However, it was recently suggested that this enzyme consisted of a single enzyme system, and the cleavage which had been thought to be ca talyzed by mirosulfatase might proceed in a way of Lossen rearrangement (2, 3) . No definite information is available at present to decide which of the two as sumptions is true.
A, thioglucosidase; B, myrosulfatase a, former formula; b, new formula posturated by Ettlinger and Lundeen (2) Nagashima and Uchiyama (4) found that the cleavage of sinigrin by an enzyme preparation from yellow mustard increased 260 per cent on addition of 10-3 M L-ascorbic acid, whereas an addition of an equal concentration of the stereoisomer, D-araboascorbic acid, gave rise to only 50 per cent acceleration. Moreover, they discovered that "powdered Wasabi" recovered its pungent taste lost during its storage, when ascorbic acid (10-2 to 10-3 M) was added to it (5) . According to Ettlinger et al. (6) , the enzyme system hydrolyzing mustard oil glucosides contains at least two components.
One enzyme is a classical myrosin, independent of ascorbic acid. The other requires ascorbic acid as a cofactor, and is called ascorbate-activated glucosinolase.
As the mechanism of rate acceleration the formation of a complex consisting of ascorbic acid, the glucoside and the Table  ‡V , the relative activity of the mustard enzyme was higher than the control when the reducing value of ascorbic acid or gallic acid was not corrected , but it became equal to the control if the correc tion was made.
In the fungal enzyme, however, both the values were so high that the corrections were negligible . As the amount of ascorbic acid added to the enzyme was increased , white turbidity was produced in the reaction mixture. Especially , the tendency was evident in the mustard enzyme. After addition of 10-1M ascorbic acid , formation of hydrogen sulfide was noticed. Hydrogen sulfide and white turbidity were not observed in other tests of mustard and fungal enzymes. In case of the mustard enzyme, addition of ascorbic acid (10-2 to 10-3 M) significantly accelerated the enzyme activity. These findings were nearly the same as those of Nagashima et al. (4) . In the case of the fungal enzyme, as Ettlinger et al. (6) reported, the activity was scarcely affected by the addition of ascorbic acid. A large amount of hydrogen sulfide was producod only after addition of 10-1 M ascorbic acid without producing C3H5NCS. Table  ‡Y , the formation of white turbidity was dependent on the change in pH of the reaction mixture . Within the pH range from 2.0 to 4 .0, at which hydrogen sulfide was produced, white turbidity was less in the solution containing ascorbic acid than that without the acid . Within the pH range from 5 .0 to 7.0, at which hydrogen sulfide was not produced, the turbidity was more marked in the mixture containing ascorbic acid . The amount of C3H5NCS formed was greater in a neutral medium (pH 5.0 to 7.0) independently of the presence of ascorbic acid. Hydrogen sulfide was produced only when ascorbic acid was added to the medium at a low pH level (initial pH, 2.0 to 4.0). The estimation of glucose by the similar method revealed that the production of C3H5NCS was definitely reduced in the reaction medium showing marked turbidity as compared with the decrease in the glucose amount. Therefore, the compound formed after glucose had been released from sinigrin is assumed to have some relationship to the formation of turbidity.
Properties
of White Turbid Material-(a) Solubility: White turbid material was insoluble in cold and hot water, petroleum ether, ether, acetone, cold benzene, methanol and ethanol, and soluble in hot benzene and in hot 2 N HCl.
(b) Identification of free sulfer in the enzymatic reaction mix ture:
Two volumes of carbon disulfide was added to one volume of white turbid solution, and the mixture was shaken vigorously. After standing overnight, the carbon disulfide layer was evaporated to dryness. The white turbid material mostly insoluble in carbon disulfide became a light yellow substance with sulfur odor. The residue was fused with sodium. On addition of the nitroprusside re agent, bluish violet color developed showing the substance to be sulfur. According to Andre and Carboures (15) , C3H5NCS was enzymatically decomposed to allyl cyanide and sulfur.
In the present study, however, allyl cyanide was not confirmed.
(c) Infrared spectroscopic analysis of the white turbid material White turbid material insoluble in carbon disulfide was centrifuged at 10,000rpm for one hour, and washed with water, ethanol and acetone successively, and dried. The resulting powder was analyzed for infrared spectrum in a form of a pellet with potassium bromide.
As shown in Fig. 1 , the absorption maxima were observed at 1550, 1650 and 3300 cm-1. Therefore, this substance is presumed to be protein in nature.
The spectrum of the mustard enzyme also gave the absorption maxima similar to this substance. For instance, the myrosinase activity observed on addition of ascorbic acid might be inaccurate when the enzyme was determined by glucose assay, because the assay include the reducing value of ascorbic acid . The assay of C3H5NCS or potassium bisulphate might also become inaccurate if hydrogen sulfide or white turbidity was produced in the reaction system. However, it is possible to obtain an accurate value of the activity by estimating the amount of C3H5NCS formed in the medium of pH 6.4, where neither hydrogen sulfide nor white turbidity was produced.
Assuming the myrosinase to be a single enzyme, C3H5NCS and po tassium bisulphate are not the direct derivatives catalytically formed by the enzyme. The results are therefore to be examined more carefully .
Ettlinger et al. (6) explained the formationn mechanism of white turbidity pro duced by the addition of ascorbic acid to be as follows, whereby the formed substance was sulfur.
Schwimmer (9) assumed the white turbidity to be due to the formation of a polymer at the optimum pH of the medium by the combination of the protein contaminated in the enzyme with the hydrolytic product of the enzyme reaction.
He also assumed the immediate degradation of the intermediates in the presence of ascorbic acid (AH2) in the medium, liberating hydrogen sulfide as follows: However, the white turbid material may be considered to be produced as the results of forming protein derivatives by interexchange reaction of the -SH group with the -S-S-group, as described by Jensen (19) . Formation mechanism of the turbidity may be shown schematically as follows:
Larger amount of white turbid material was formed in the medium of the mustard enzyme than that of fungal enzyme.
The enzymes of white mustard, black mustard and Wasabia japonica were significantly possitive for both Million's and biuret reactions.
On the other hand, the fungal enzyme gave a negative reaction for Million's test, but was slightly positive for biuret reaction.
The solutions of the former enzymes were very foamy, whereas that of the latter was hardly so . Consequently, white turbidity seemed unlikely to be formed by the action of the contaminating protein, but might be caused by the proper property of myrosinase .
In spite of the assumption by Ettlinger et al. (6) . that ascorbic acid is a coenzyme of myrosinase, the view cannot be accepted, because the enzyme ac tivity was not changed by dialysis and even by the action of ascorbinase on the enzyme. Ascorbic acid is considered to be a specific activator of the enzyme , since it markedly activated the enzyme activity as compared with other reducing agents.
SUMMARY
The addition of 10-2 to 10-3 M L-ascorbic acid to the reaction medium was found to greatly promote the white mustard myrosinase activity under the con dition (pH 6 .4), producing neither white turbidity nor hydrogen sulfide. The amount of the white turbidity and hydrogen sulfide produced on addition of ascorbic acid to the reaction mixture of myrosinase and sinigrin increased with the decrease of the pH value of the medium. Any of those materials was pro duced in a larger amount in the case of white mustard enzyme than in the case of mold enzyme.
The material producing white turbidity was found to be com posed mainly of protein.
It may be concluded that ascobic acid is a specific ac tivator of myrosinase.
